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BrccoroiiuA ijayHHo-HccJieaoaaTOJbOKiifi muctutvt 
..... no KpeiueHHio CKaaacmi tr CypoouM parraopaM 



yCTPOnCTBO H/Ifl yCTAHOBKM PACUtHPSIEAIOrO 
XBOCTOBMKA B CKBA/KHHK 



H£o6p*TtMHC OTHOCHTCH K KpeaiCHMK> CKBfl- 

mhk h np^jHaiHmcHO k Hcno.ib30rtuiiHK> upa 
KlaiHUHH npoHHuaeMux nsiacroB d neo6ca- 
xceuaux cKBaxHHax u peMome oCcawH* ko- 

.lOHH, 

FbatCTHo ycrpoftCTW ixn ycTaNoaxK pac* 
tUHpae.Moro xaocroauKa a CKaaacMHe. aiciiavaio* 
wee aaKperutcHHyo aepxaeA ^acrwo Ha rpy- 
6ax an* cn\cxa ycTpoAcraa a cKaa*Hay no- 
.ivjo iiJTaMry c nopuiHtM a jim/kmcA h&ciu h 
oxaaTbiaajouiNA nopiueHb inciMiup c pacntHpu- 
wi€M, y era hob-ion h u A Ha una fire c bo3mo»c- 
Hocrt»K> nepeMemeHHA 

B *tom ycrpoficTDc xboctobmk paaMemeH 

Hajl UH^HHjpOM C paCUlMpHTCJCM, HTO B 3B3- 
pHHHUX CHTyaUHflX MOaCCT OCJfOttHHTb AHXBtf- 

aaamo aoapHH K3-3a ocratueHH* a cxaajKHHe 
MaccMBHoro txiuMiupa. 

Haufoxee &1K3KHM k npejwaracMOMy no 
TexHHifecKoA cymMocm h aocTHraeMOMy pe- 
3y^bTary aBJiaerca yarpoAcTBo Ann ycrauoaKH 
pacuJHpacMoro xaocToanica a cxaa>KMHe k bjcttio- 
«#a»mee npucoejUfaaHHuA k kmohhz rpy6 uh- 
MAP h paaMCUieHHuA » cro hohocth nopmeab 
co oitoxom a aepxHeft wacrni h pacuJwpirfevieM 
co urraHroA — a MH^cHeA vacra J2J. 



HenocTaTKOM nsaccTHoro ycTpoAcraa **- 
jracrcu c.io*oiocr*> TtxHOjiorHH jaxpeiuteKHii 
xaocTOB^jKa, mto CBaaano c Heo6xoaMMOcrbx> 
cojjiaHMa a Tpyrtax H3<5b*TOMHoro aaajicHHH 
(120-130 Krc/c«*) paciuHpeanH xbocto- 
«ito noauiuacT QfldCHOcTb pa<Jar H Tpe- 
* 6yer HcntwtooaaHwe HaaaMworo hctosmhkb aaa- 
jichh* (ueMi-HTMpoaoMHoro arperaTa imh 6ypo- 
ooro Hacoca). 

licib H3o6peTcHMa — ynpomeHMc Texaaio- 
niii aaKpcn,ieHHa xaocroaHKa. 
10 3ra ucjJb aocmraeTcn t««. mto uhjwhap 
auncviaeH c Kaaa.ia.MM Ann coodiacHHn noA- 
noptuaeaoA naaoctn c 3aTpy6HtiM npocrpaw- 
ctaoM. a riopmeab ch^^ch Mcxa HH3MOM jui« 
4>HKcauKH cro a uaJiHHiipe. abiiKUHeHHOM a bh- 
Jie noAnpyMMHCHHoro a oceaoM nanpaancHHH 
is uiroxa c paowa^bMo uoabuhchuhh uiapaMM. 
paaMeuieNHUMK a KOJibueawx aporoNKax nopm- 

H» H UHJlHHZpa. . * n 

Ha nepTc^ce H3o(5pa^cH o6uxhh bha ycipoA- 
Craa a paapeac ncpe.i iia^a.ioM 3aKpcn^eHHa 
20 xboctubmko. r 

yCTpoACTBO BK.1K)MatT UKAHMap I C 

mmm 2 m 3 m nopiueiib 4 c nojtnpy«MHc«HMM 
uitokom 5. uiTaMrofi 6 m paciirMpMTCJiex 7. 
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liw-IMMap I B MH AHCfi HdCTIl BMII0.1HCH C KO,lb- 

T^/flpoioMKoA 8 iia aHVTpoHNcfi hobcpxhoc- 
i^^^ajif^utp uiapu 9, U3aNMQAeftcr* 

:63^?iUnaiHeHHw.\< c KauuVaoft.ka- 
icoflMO WawcrynoM It. Kama 3 BbinaineH 
aityceiia I2.\a pacuiitpiiTcu 7 cHaO*«H 
riaHoii;fi3. \ . 

^W^U^UIliHiapOM | H paCUJHDHTOICM 7 
[MjtfatH ^BOCTOBHK 14. H03HUIIH 15 06O3Ha- 

ex ^pacwBaeNibJA a rpyCw rpya xiw pac<J>HK- 
vcauHw ropuiHH 4 co uiranroft 6 h pacuiHpHTe- 
l^^k'T^JLm o6-WMeHhn a»n*senH» a nopuiwe 

H ^ f e 'if^^ n .f*PMeTH3attHH UlTOKa 5 m nopuiNn 4 
.;^4SnP§3yc»OTpcMbi ycuioTHHTc.ibHbtc 3iie*tiira 17. 
^^ffi^nopuiHesaJi noiocTb 18 :w/mwjpa I co- 
' * ^<J6uieHa c Tpy6Hbj», .1 noanopumeao* noci ocrt 
:'.;l9.sepe3 Kaaa.iu 3 m 2 - c jaTpyrtuMM npo* 
: crpaHCTBOM. 

•11.. f. s yerpi%Ptcrwo paooraer c-ioyiomim oopa- 

^•.jom. " 

*$': v r*B nopmtHb 4 »i*B,iHBaK>r iutok 5 m $hk- 
'^CMpy*0T ero ^apa>«4 9 a HnawM ncioMeiiHK, 

i'l, jo coB3teiaeHMa luapov 9 c Kcubiicaoi Kaaaa-. 

aoahpymaawMwft 

j^UITOK 5 CBOHV BWCTVIIOM 1 1 BtuawMBaer uia- 
pKi 9 a KaibUCB>n>'fCattaBK> 8 h tch caxtttt 

tiopiiieMb 4 ^MK4 k npyercn otmocktmuho uhimma- 
. pa 1 ripn w-;:)ae vvrpoiiCTaa a ckbzmhhw rpy- 
<5w Me wnaTMum'^tuKncThW h.ih *e ianai- . 
Hflw; MacTKHKti. B,pci\.i(»T»rt* vroro Aa&jeaHe 
a r^unc*p^Hf»«jA tiq.kkth 19 pacw m pa bho 

; nupOCTd7Kt<eCV;vy j;iMCMHK> )3Tpy6KOTO 

' cronOa *HaKOCTM. llpa .ioctm*chkh MyOHim 
. .ycTauoBkii KB'KTOMMKa b rpyfiu cftpacbiaaiOT 
rpy3 Jo, kcjt^?uh 9.:att«i;?H;ii'T iiitok 5 a nop- 
icem. 4 l\;.t\ -tV)H Ko.iuufnax KaHaatca IG 
iwrcxa v*jH.vr; ; .aeTcn c ^KcaTopaMH 9. ata*- 
KMBdevMMK r^.:HM^r"»M I a nupiuCMb 4. nooJr 
Mero nopuieifu 4 .leficTBWf * paatiorof aaa- 
MtnHH a n#cn'»pcrwtt>jr« 19 m najwopuiHeaoft 18 
iirjLifHtif\ UM.iHH.zpa I .litMau-Tca BBcpx c npo- 

HtfMBilHHfry paCXJHpHTtr.lM 7 4trpC3 XBOCTOBHK 

14. MopueHi, 4 co ujTaiiruA H m pacunpHW 
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„wm 7 jDUttvTCfl ao tcx rrop. noKa xAanax 13 
He caieT o cexno 12 Kaffa>ia 3- 3thw WTHra-' 
ctch HaAeMhoeVpaaoOuieHMe TpydHoro ?h 3a- • 
tpyOHoro npocrpaMCTBa jia CAyvi^oaM^eV. 

jiiHapoM J m (lOpomeM 4 m ntxihy ! A()pmw^> 
h iutokom 5. Ha stom aaicaHWMaaCTcii "pacimi- r 
peMMc xaocroBHKa 14 c ynopOM cro :jB iuuiMajjp 



npea.io^eMHoa yctpoftcrBo alia ^aHOBKH 
paciuiipReMUx xaocToaMxoa a ckb£)khh3X rro> 
aoiHT 3a cntr ynpouieaHH TexKojiorMN tiyren 
itociHWCHMa HcnovibaoaaHHa HastxHbix hctoh* ». 
HHKoa aaweHHji. HanpHMCp iieMetrrKpoaoqiiux ' 
arperaTua, h RoafaiUfttiHa ypoawa tcxhmich 
3onacHocTM pa6oT Ha yctve noaucHTb 3<M^k- 

THBHOCTb H30J»aitHM CXBd^CHH. 



tfiopmyM MtzoCpereNti/i 

1. y<nrpoffcTBo oaa ycraHoaKH pacuiMparMo* 
ro xaocroBHKa a €Kaa>KHifc« aiumanjaee dph* 
coeAMHcHHua k KoaoHHe Tpyfi aMAHHjzp a pa> 
MemeMMufi a ero ooaocm nopmem. co lbTo^o « 

a aepxHcfi Macra it pacumprnw* ;co ^ pimafeH 
roft — a RNacHeA mictm, orAUHOfoa^eecn Toil 
nto. c ue^bo ynpouieMMH TexMaioniH aaicpefl- 
,1cm Ha xaorroatiKa. iih.ihm.ip auno.mcH c kb* 
K3.i3mm xia coo6uieHX* no4(t0piUMC»aoA no.ioc- 
tk c 3aTpy6nuM npocTpancraoM. a tiopiuenb 
cuataeti vetaaH3vo>4 a^i« <pMKca«»H cio a an- 
^HMape. 

2. ycTpoMCTBo no n. I. vuuHwouteec* tcm. 
mto uexaHmw ^MiccaitH^ noputtfn aififaiaeH a 
a»oe noa/ipy^HHCHHoro s oceaoM HanpaaneaNH 
uirotta c pa.TMa.ibtfo humhm h umh tuapauM. 
pa3MCUKMii;ii^ b Koibueaiix npotosKax nopui- 

Ktt H IIH.IPiUpa. 

rkTONHMKM MM$op*a<IKH. 

npHiiaTU* ao anaxaHNe upa. wwrnepTuse 
IlateMT CUIA Nt 3179168. im- 166-14. 
Qfry6.iNK* 1965. 

2. «Oil W«rk». t 17. W II. c. 23-32 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2] . 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 



899850 



4 

7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination - 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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